. The sodium chloride wasting in the renal tubule can lead to the stimulation of the renin-angiotensin-aldosterone axis, and subsequently hypokalemic metabolic alkalosis. Hypomagnesemia may be due to the coexistent hypokalemia. Recently, some reported data also suggest that as aminoglycosides are cationic, they act on extracelluclar polyvalent cation-sensitive receptors which are present in the distal convoluted tubular cells, and thus can inhibit hormone-stimulated magnesium absorption in this segment 2) . This activation of renal calcium-sensitive receptors would also lead to an increased calcium excretion. Interestingly, gentamicin administered at standard clinical doses causes immediate and transient renal calcium and magnesium wasting in normal humans 3) .
Aminoglycoside administration can cause a Fanconi-like syndrome consisting of renal glucosuria, phosphaturia, uricosuria, and metabolic hyperchloremic acidosis, which are the features of proximal tubular dysfunction 1) . Advanced age and long-term drug administration may predispose to renal tubular damage.
Proximal tubular damage can be related to the toxic effects of these drugs. After aminoglycosides are filtered in glomeruli, some fractions (2-5%) are reabsorbed in the proximal tubules. These cationic particles electrostatically attach to anionic membrane phospholipids, resulting in lysosome swelling with . Finally, evidence exists that AmB affects ion transport in the distal colon in humans to enhance sodium reabsorption in the colonic epithelium, with resulting potassium excretion in the feces 7) .
The mechanism of AmB-induced hypomagnesemia is less clear. It has been hypothesized that AmB produces a defect that reduces magnesium reabsorption in the distal tubule 8) . .
The mechanism by which TMP/SMX produces hyperkalemia is related to the trimethoprim component, which is a heterocyclic weak base and is structurally similar to the potassium-sparing diuretics like amiloride and triamterene [10] [11] [12] .
Hyponatremia .
Miscellaneous antimicrobial agents
Renal tubular dysfunction has been reported with various other antimicrobial agents. The reverse transcriptase inhibitors (stavudine or lamivudine) are among those reported to cause RTA 14) . Mitochondrial dysfunction was postulated to be secondary to mitochondrial DNA depletion in renal tubular cells due to either stavudine or lamivudine.
Other antiretroviral agents like didanosine have been reported to cause proximal tubular dysfunction similarly to Fanconi syndrome 15) . Adefovir has also been reported to cause proximal tubular dysfunction 16) .
Agents utilized in the treatment of cytomegalovirus infections have also been implicated in proximal tubular damage resulting in Fanconi syndrome, as reported with cidofovir 17) . Distal tubular damage with RTA has been seen with foscarnet 18) . 
Conclusion

